Thefactors adversely affecting long-term prognosis differed from those affecting outcome of acute infarction. Individualfactors were previous history of infarction or ofhypertension, tachycardia, cardiac arrest, ventricular arrhythmia, atrial fibrillation, 3rd heart sound, raised venous pressure, and pulmonary crepitations.
The patient population under observation in this study has been described in the previous paper by Kitchin and Pocock. In brief, 872 patients were admitted directly to the coronary care unit at the Western General Hospital, Edinburgh, during the period April 1966 to April 1969, and of these 508 (58O%) were judged to have sustained an infarct. This paper is concerned with the prognosis of patients on leaving hospital, so that the 63 deaths in the coronary care unit and the 25 deaths of patients still in hospital after leaving the coronary care unit are excluded. There remains a total of 420 patients with myocardial infarction who left hospital and were followed for periods of 5 to 7 years. This is the population to be examined for long-term prognosis.
Methods
Ancillary information regarding previous history of disease, signs and symptoms upon admission to the coronary care unit, and other background information (e.g. age, smoking history) were collected on a standard proforma.
Survival follow-up was achieved through either the hospital outpatient clinic or the patient's general practitioner, except for 20 patients who had left the district whose survival was established by the Registrar General's department. A total of 151 deaths was reported. For the patients who survived 5 years, a standard proforma on the patient's state of Received for publication 13 April 1977 health at that time was completed by the general practitioner. The questions asked concerned the recurrence of myocardial infarction, the presence and severity of angina and breathlessness, diuretic therapy, and occupational status. Since these proformas were collected at fixed 2-yearly dates the exact follow-up time of this information varied from 4 to 6 years. Seventy-eight per cent of proformas were completed satisfactorily by the general practitioner and for the remainder a simplified proforma was sent directly to the patient's home. There remained 23 who survived for 5 years (8%) for whom this information was unobtainable, and a smaU number of others with only partial information.
Results
OVERALL SURVIVAL Fig. 1 shows the survival curve for all 420 patients who left hospital. Since patients were followed for varying periods (5 to 7 years) the life-table method (Cutler and Ederer, 1958) has been applied in all the survival plots presented in this paper. Fig. 1 also shows the survival experience of myocardial infarcts described in 4 previous studies, and it can be seen that the experience in this study is broadly similar. One hundred and twenty-five patients (30%) died within 5 years and an estimated 40 per cent died within 7 years.
The death rate was fairly constant during the first 21 years at an average of per cent per 1167 The results presented in Table 1 give some idea as to the many factors which influence the patient's survival after leaving hospital. However, the scope of this information is limited by the fact that each factor was considered separately so that the overall combined impact of these factors could not be properly assessed. Therefore, in order to obtain a more accurate prognosis for any individual patient, with his multitude of potentially relevant characteristics, one must consider a multivariate statistical analysis of survival.
Thus, when all the characteristics listed in Table  1 are considered collectively, it turns out that only 6 of them significantly influence a patient's chances of surviving 5 years. These 6 prognostic factors are previous myocardial infarct, previous hypertension, pulse rate > 100, cardiac arrest, ventricular arrhythmia, and atrial fibrillation. This result has been obtained using the maximum likelihood solution of a linear-logistic model for the probability of surviving 5 years (see Cox, 1970) (1-P) and P, the probability of surviving 5 years =0-86. If a patient has a previous infarct and highest pulse rate > 100 but none of the other characteristics then p ln = + 1±842 -0'846 -0 903 = +0{093 and (i-P) P=0-52. Similarly, provided one knows which of these 6 characteristics are present for a patient, one can then predict his chances of surviving 5 years.
The accuracy of this prognostic indicator has been thoroughly tested using a variety of statistical procedures and the authors have concluded that it is the best predictor that could be derived from the experience of the 420 patients analysed. Of course, it is based on a particular coronary care unit and, therefore, some degree of caution would be advisable in applying the predictor to any other population except as a general guideline.
It is evident that cardiac arrest and atrial fibrillation make the greatest contribution to the prognostic indicator whereas ventricular arrhythmia, with the smallest coefficient in the formula above, makes the least contribution out of the 6 patient characteristics. However, all the 6 coefficients are of a similar order of magnitude so that without any great loss of information one could express the survival prognosis of a patient simply by the number of these characteristics he has experienced. For instance, Fig. 2 The results now described were collected on a standard proforma mostly from the patient's general practitioner at some time between 4 and 6 years after leaving hospital (see methods above for further details). Table 2 shows the replies obtained for the 295 5-year survivors. These results from a survivor population have the obvious limitation that most of the more severely affected will have already died, but there are one or two interesting features worthy of comment.
At 5 years 7 per cent of survivors reported probable and another 9 per cent possible recurrences of infarction. Of 57 patients who had given a past history of infarction, 30 per cent had probable or possible recurrence.
Angina was reported after 5 years in 121 (45%) of survivors. Of the 115 with angina before the infarct 5 years before, 73 (63%) still had angina, whereas of the 156 without previous angina only 48 (31%) were now affected (P<0001).
Shortness of breath was reported by 47 per cent of the 5-year survivors. This increased to 62 per cent if they had had heart failure in the form of pulmonary crepitations at the time of infarction as The question about employment status was considered applicable only to men under age 60. Those under age 50 had fared somewhat better than those in their 50's with 75 per cent at their normal work compared with 57 per cent (P <0.05). There was also a strong relation between employment status and presence of angina since 72 per cent of those without angina were at their normal work compared with only 45 per cent of those with moderate or severe angina (P < 0-01).
Discussion
The 5-year survival rate in the present series for male patients who survived to leave hospital after acute myocardial infarction was 70 per cent and for patients with first infarcts it was 75 per cent. Fig. 1 shows a comparison of these results with the results of 4 other studies, the Health Insurance Plan of New York (Frank et al., 1973) who found a survival rate of 81 per cent at 4i years for patients with first infarcts, the Oslo Diet Study of Leren (1970) infarct. The findings of the present study. are, therefore, intermediate in position. The Health Insurance Programme Study was a prospective one and therefore likely to include milder cases. The same applies to Zukel's study of army personnel who were younger and, in some cases, asymptomatic. Here, however, a high mortality was reported during the first year. Several of these studies have identified factors associated with a poor long-term prognosis. The Health Insurance Programme Study identified a previous history of hypertension and of angina pectoris as unfavourable factors. Pell and D'Alonzo found that increasing age and a previous history of hypertension were unfavourable. Leren found that a previous history of myocardial infarction or of hypertension worsened the long-term prognosis.
The Veterans' Administration Study of Beard et al. (1960) who found a 69 per cent survival at 5 years after first infarction, identified the factors of age, previous hypertension or angina, cardiac failure at the time of infarction, serious arrhythmia at the time of infarction, and high fever after myocardial infarction as unfavourable prognostic factors. Norris and his co-workers (1974) have studied survival over a 3-to-6-year period after myocardial infarction. They found hypertension to be adverse, and confirmed the adverse effect of increasing age and previous history of infarction and of the occurrence of signs of cardiac failure at the time of infarction. Anterior transmural infarcts carried a slightly worse prognosis than inferior (Norris and Mercer, 1973) and the occurrence of ventricular arrhythmias during the acute infarct also carried a bad prognosis though the authors argued that this factor did not stand on its own but merely reflected the presence of other adverse features.
In the present data a previous history of myocardial infarction or hypertension, sinus tachycardia, atrial fibrillation, third heart sound, raised venous pressure, pulmonary crepitations, ventricular arrhythmia, and occurrence of cardiac arrest were all found to be individual factors associated with poorer prognosis. It is clear that many of these factors, which have been individually identified, are associated with one another, as for example various manifestations of left ventricular failure, previous myocardial damage or deranged myocardial metabolism or electrophysiology. An attempt has, therefore, been made by multifactorial analysis to pick out factors which exert an independent adverse effect on long-term prognosis. Of the 6 factors identified in the present data, i.e. previous myocardial infarction or hypertension, sinus tachycardia or atrial fibrillation, ventricular arrhythmia or cardiac arrest occurring during the course of the acute infarction, only atrial fibrillation has not been mentioned in other series. Though it occurred in a relatively small number of cases it was associated with a very poor 5-year survival. Persistent sinus tachycardia after infarction was found by Norris and Mercer (1973) (1973) reported a 3-year survival of 58 per cent.
The two factors of increasing age and a previous history of angina pectoris were found to be of borderline significance in the present study where both the Health Insurance Programme Study of Frank et al. (1973) and the series of Norris et al. found them to be significant factors. The data also did not confirm Norris's finding of a significantly worse prognosis in anterior as opposed to inferior infarcts and transmural as opposed to intramural infarcts.
There is thus a large amount of agreement in published series regarding most of the factors which indicate a poor 5-year survival after myocardial infarction. These differ both from the risk factors associated with the development of signs of coronary disease and the factors relating to the outcome of an acute myocardial infarction. The present study has attempted to identify the most important of these factors and secondly (Fig. 2) to show how closely the long-term prognosis is linked to the number of these 6 factors identified as present when the patient leaves hospital after recovery from acute infarction. 
